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(54) ISOXAZOLE DERIVATIVES. PROCESS FOR THEIR 
MANUFACTURE AND PREPARATIONS CONTAINING 
THESE COMPOUNDS 

(71) We, HOECHST AKTIENGESELLSCHAFT, a Body Corporate 
• organised according to the laws of the Federal Republic of Germany, of 6230 
Frankfurt (Main) 80, Postfach 80 03 20, Federal Republic of Germany, do hereby 
declare the invention for which we pray that a patent may be granted to us, and the 
5 method by which it is to be performed, to be particularly described in and by the 
following statement: — 

This invention relates to isoxazole derivatives and is an improvement m, or 
modification of, the invention of Patent No. 1,547,452. 

Patent No. U547,452 describes and claims 5 - methyl - isoxazole - 4 - 
10 carboxylic acid anilides of the general formula 



30 



CONH 




10 



in which R' and R*, which may be identical or different, each represents a 
hydrogen atom; an alkyl group of 1, 2 or 3 carbon atoms, an alkoxy group of 1, 2 or 
3 carbon atoms, an alkylthio group of 1, 2 or 3 carbon atoms, the alkyi groups of 
15 which may be substituted partly or totally by identical or different halogen atoms, 15 
for example, fluorine, chlorine, bromine or iodine atoms, or represents a halogen 
atom, for example, a fluorine, chlorine, bromine or iodine atom, or represents a 
nitro or cyano group or an alkoxycarbonyl group having 1, 2 or 3 carbon atoms in 
the alkyl moiety, ^ , ^ 

20 R» represents an alkyl group of 1 , 2 or 3 carbon atoms, an alkoxy group of 1 , 2 20 

or 3 carbon atoms, an alkylthio group of 1, 2 or 3 carbon atoms, the alkyl groups of 
which may be substituted partiy or totally hy identical or different halogen atoms, 
for example, fluorine, chlorine, bromine or iodine atoms, or represents a halogen 
atom, for example, a fluorine, chlorine, bromine or iodine atom, or represents a 
25 nitro or cyano group or an dkoxycarbonyl group having 1, 2 or 3 cari>on atoms in 25 
the alkyl moiety; or represents a phenyl group which may carry one or two 
substituents selected from fluorine, chlorine, bromine and iodine atoms, alkyl 
groups of 1 , 2 or 3 carbon atoms and alkoxy groups of 1, 2 or 3 carbon atoms, or a 
phenoxy group which may carry one or two substituents selected from fluorine, 
chlorine, bromine and iodine atoms, alkyl groups of 1, 2 or 3 carbon atoms and 30 
alkoxy groups of 1, 2 or 3 Cflfbon atoms; or in wMch R' stands for a hydrogen atom, 
and R' and R' together represent a methylenedioxy group or, together with the 
phenyl ring, to which they are linked, represent a naphthalene ring; with the 
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proviso that R' does not represent a methyl group when R' and R* both represent 
nydrogen atoms. ,1. u « 

We have now found that pharmacological properUes are also shown by 5 - 
methylisoxazole - 4 - carboxyhc acid amides of the general formula 



(I) 



in which R represents a mononuclear, binuclear or trinuclear, unsaturated 
hctcrocycUc radical having in the ring system 3 to 13 carbon atoms and one, two, 
three or four hetero atoms selected from oxygen, sulphur and nitrogen, one ot 
which at most is other than nitrogen, which ring system is unsubsUtuted or 
substituted by one or more substituents, preferably by one, two or three 
subsUtuents selected from alkyl and alkoxy radicals each having one, two or three 
carbon atoms, by halogen atoms, i.e. fluorine, chlorine, bromine and lodmc atoms 
nitro, hydroxy and carboxy groups, unsubsUtuted and substituted carbamoyl 
radicals and 0x0 groups. Preferably, if there is more than one substituent, the 
substituents arc the same. ^ . „ u • 1 • 

The present invention also provides a salt, especially a physiologically 
tolerable acid addition salt, of a compound of the general fomiula I. 

The ring system may include a carbocyclic ring or rings, provided it contains at 
least one heterocycUc ring. The rings may be aromatic or non-aromatic and usually 
ail are unsaturated. ^ , .1.. » 

Suitable radicals represented by R are, for example, thienyl, pyndyl, 
pyrimidinyl, pyrazinyl, pyridazinyl, imidazolyl. thiazolyl, thiazohnyl. oxazo y , 
Siadiazolyl, benzothiazolyl, benzoxazolyl. benzmudazolyl, qmnolyl, Pyrazojylj 
acridinyl iid tetrazolyl radicals, each of which may be unsubsUtuted or substituted 

^ ^^l^OTed compounds are those of the general formula I in which R represents 
a pyndyl radical which is unsubstituted or substituted by one, two or three of the 
same or different halogen atoms, i.e. fluorine, chlorine, bromine and iodine atoms, 
or represents a pyrimidinyl radical which is unsubstituted or subsUtuted once, twice 
or th?ee times by a (C,-C,)-alkyl radical and/or by tiie 0x0 group, or a thiazolyl 
radical which is unsubstitiited or substituted by a nitro group. 

The present invention also provides a process for the preparation ol a 
compound of tile general formula I or a salt tiiereof, which compnses reacUng a 5 - 
methylisoxazole - 4 - carboxylic acid derivative of the general formula 

m which X represents . 

a) a halogen atom, preferably a chlonne or bromine atom, 

b) a YO-group, in which Y represents . ^ . *t. 

(i) a phenyl r^cal which is unsubstituted or subsUtuted by one. two or three 

substituents selected from fluorine, chlorine, bromine and iodine atoms, 
and metiiyl, etiiyl, methoxy, etiioxy or trifluorometiiyl, nitro and cyano 

(ii) tlTacyi radical corresponding to the formula (11) that is 



(II*) 



or 



1,596383 



a 
the 



c) a ZO — CO— O-group in which Z represents a (C|---CJ-alkyl radical 
ben^ radiral or a phen^ ladical; or another reactive functionaT derivative of u«v 
carboxylic acid corresponding to the general formula II, with an unsaturated 
heterocyclic amine of the general formula 



5 HaN— R aiD ^ 

in which R has the meaning given above, or with a salt thereof. 

Preferably, a substituted phenyl radical Y contains one substituent or two or 
three of the same substituents. 

The reaction is advantageously carried out in a dispersing agent or a solvent 
10 that is inert towards the reactants. Suitable polar solvents that may be used are, for l^ 
example, nitriles, e.g. acetonitirile; ethers, e.g. diethyl ether, tetrahydrofuran or 
dioxan: and alcohols, e.g. methanol, ethanol, propanol or isopropanol. Non-polar 
solvents, e.g. benzene, toluene and cyclohexane, may also be used. 

Preferably the compound of the general formula 11 is the carboxylic acid 
iS chloride. It is advantageous in this case for the reaction to be carried out in the l^ 
presence of an acid-binding agent, e.g. potassium or sodium carbonate, an alkali 
metal hydroxide, alkaline earth metal hydroxide, alkali metal alcoholate or alkaline 
earth metal alcoholate, an organic base, for example triethylamine, pyridine, 

gicoline or quinoline or the amine reactant used in excess, at temperatures of from 
to leO'^C, preferably from 20 to 80"C. The reaction time may be from a few 20 
minutes to two hours. 

A 5 - methylisoxazole - 4 - carboxylic acid derivative of the general formula 
II required as starting material may be obtained in accordance with the method 
described in German Patent No. 634 286. In this method 
25 ethoxymethylideneacetoacetic ester is reacted with hydroxylamine to form the 5 - 25 
methylisoxazole - 4 - carboxylic acid ester, the ester is h]fdroly5ed under acid 
conditions, preferably with a mixture of glacial acetic acid and concentrated 
hydrochloric add in me ratio 1:1, and the 5 - methylisoxazole - 4 - caibo^^c acki 
formed is converted according to a customary method into a carboxylic acid 
30 hsdide, ester or mixed anhydride. ^ 
The following are examples of carboxylic acid derivatives of the general 
formula II: 

5 - methylisoxazole - 4 - carboxylic acid phenyl esters, especially the 2,4- 
dichlorophenyl ester of the 2,4,6-trichlorophenyl ester; and 
35 5 - methylisoxazole -4 - carboxylic acid anhydrides, especially those in which 35 

X represents the raethoxycarbonyloxy radical, the ethoxycarbonyloxy radical, the 
phenoxycarbonyloxy radical or Uie benzyloxycarbonyloxy radical. 

The compounds according to the invention of the general formula I are 
generally substances that are readily crystallisable. They may be converted into 
40 acid addition salts, preferably physiologically tolerable acid addition salts, for 40 
example with strong acids, e.g. hydrohalic acids, especially hydrochloric acid, 
sulphuric acid, phosphoric acid, p-toluene-sulphonic acid, meUianesulphonic acid 
or cyclohexylamidosulphonic acid. 

The 5 - methylisoxazole - 4 - carboxylic acid amides of the general formula I 
45 and their physiologically tolerable salts have useful pharmacological properties. In 45 
particular they exhibit antiphlogistic, antipyretic and analgesic properties. Their 
toxicity is low, and their compatibility wim the stomach is good. 

Accordingly, the present invention provides a pharmaceutical preparation, 
which comprises a compound of the general formula I or a physiologically tolerable 
50 salt thereof, in admixture or conjunction with a pharmaceutically suitable carrier. 50 
Preferably the preparation is in dosage unit form. 

The followmg Examples illustrate the invention: 

. I. N - (5 - bromo - 2 - pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
general formula i. 

55 a) A solution of 0.05 mole of 5 - methyUsoxaole - 4 - carboxylic acid chloride 55 

of the formula (II) (7.3 g) in 20 ml of tetrahydrofuran is added dropwise at room 
temperature, while stirring, to 0.1 mole of 2-amino-5-bromopyridine of the 
formula (III) (17.3 g) dissolved in 200 ml of tetrahydrofuran. After stirring for a 
further 10 minutes, the precipitate formed is filtered off and the filtrate is 

60 evaporated to dryness under reduced pressure. 1 3.6 g (96% of the theoretical yield) 60 
of a colourless crystalline product are obtained; melting point from ethanol: 168 — 
169«C. 



b) 0.1 mole of 2-amino-S-bromopyridine of the formula (HI) (17.3 g) and 0.1 
mole of 2,4-dichlorophenYl 5 - methylisoxazole - 4 - caiboxylate of the fonnula 
(II) (27.2 g) dissolved in l50 ml of tetrahydrofuran arc refluxed for 75 mmutcs. The 
solution is then brought to dryness under reduced pressure and the oily residue is 
digested with cyclohexane. . , * j i_ u 

After decanting, the residue is dissolved in 300 ml of chloroform and shaken 
with 200 ml of 2N hydrochloric acid. , . ,i ^ u u* 

The chloroform phase is washed with water until neutral, dned, and brought to 
dryness under reduced pressure. 21 .4 g (76% of the theoretical yield) of a cnrstdline 
product arc obtained; mdtmg point after recrystallisaUon from ethanol: 168 to 
169^C 

c) 0.1 mole of 2-amino-5-bromopyridine of the formula (11) (17.3 g) and 0.1 
mole of benzyloxycarbonyl 5 - methylisoxazole - 4 - carboxylate ^the fonnula II 
(26 1 g), dissolved ta 200 ml of tetrahydrofuran, are refluxed for 90 minutes. The 
mixture is brought to diyness under reduced pressure and the residue is digested 
with cyclohexane. After decanting, the residue is dissolved in 300 ml of chloroform 
and shaken with 200 ml of 2N hydrochloric acid. The chloroform phase is washed 
with water until neutral, dried and brought to dryness under reduced pressure. In 
this manner 20.6 g (73% of the theoretical yield) of a crystolhne preset are 
obtained; melting point after recrystallisation from eUianol; 168 to 169 C. 

In accordance with the process described above: ,^ ^ ^ , , _ ^ . 

N-(3-pyridyl) 5 - methylisoxazole - 4 - carboxamide hydrochlonde of the 
formula (I) is obtained by reacting 5 - methylisoxazole - 4 - c^xyhc acid 
chloride of tiie formula (D) with 3-aminopyridine of tiie formula (III), 

N-(4-methyl-2.thiazolyl) 5 -methylisoxazole -4 - carboxamide hydrochlonde 
of tiie formula (I) is obtained by reactmg 5 - methylisoxazole - 4 - cyboxylic acid 
chloride of tiie fonnula (II) wth 2 - ammo - 4 - metiiyltiiiazole of tiie fonnula 

^^^^ N-{4-pyridyl) 5 - methylisoxazole - 4 - carboxamide hydrochloride of the 
fonnula (I) is obtained by reacting 2,4Hiichlorophenyl 5 - methylisoxazole - 4 - 
carboxylate of tiie formula (H) with 2 - amino - 4 - pyndme of tiie formula qil), 
N -(4 -chloro -2 - benzothiazolyl) 5 -methylisoxazole -4 - carboxamide or 
tiie formula I is obtained by reacting 2.4-dichlorophenyl 5 - metiiylisoxa«)le - 4 - 
carboxylate of the formula (11) with 2 - ammo - 4 - chlorobenzotiuazole of the 

formida (ffl), ^ ^ methylisoxazole - 4 - carboxamide hydrochloride of the 
fonnula (I) is obtained by reacting 2,4-dichlorpphenyl 5 - metiiylisoxazole - 4 - 
carboxylate of the formula U wifli 2-aminopyndine of the formula (III), 

N - (5 - bromo - 2 -» pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
formula (I) is obtained by reacting 5 - methyhsoxazole - 4 - carboxyhc acid 
chloride of tiie formula (H) wtii 2 - amino - 5 - bromopyndine of tiie fonnula 

- (1,3 - dunetiiyl - 2,4 - dioxo - 1 A3.4 - tetrahydro - 6 - pyrimidinyl) 5 - 
metiiylisoxazole - 4 - carboxamide of tiie fonnula Q) is.obtained by reacting 5 - 
metiiylisoxazole - 4 - carboxj^c add chloride of the formula flO) wtth 6 - ammo - 
1 J - dimetiiyl - 2,4 - dioxo - 1A3,4 - tctrahydropramidine of tiie fonnula (HI), 
N - (5 - nitro - 2 - tiiiazolyl) 5 - methyfisbxazolc - 4 - carboxamide 
hydrochloride of the formula (I) is obtained by reacting 5 - methyUsoxazole -4 - 
carboxylicacidchlorideoftheformulaai)with2 -ammo -5 -nitrotiiiazoleof the 

fonnula (III), ^.^^^^ 2 - yl) 5 - methylisoxazole - 4 - carboxam^^^^ 
hydrochlonde of flie fonnula Q) is obtained by reactmg 2.4jjhchloroph^^^^^^ 5 - 
nietiiylisoxazole - 4 - carboxylate of tiie fonnula GO witii 2 - amino - 2 - 
thiazoline of the formula (HI), ^ ^ . j u j ui «f 

N-(2-benzotiiiazolyl) 5 - metiiylisoxazole - 4 - carboxamide hydrochlonde of 
tiie fonnula (I) is obtained byreacting bcnzyloxycari>onyl 5 - metiiylisoxazole - 4 - 
carboxylate of the formula (II) witii 2 - aminobenzotiuazole of tiie fonnula (III), 

N - (2 - benzimidazolyl) 5 - methylisoxazole - 4 - carboxamide 
hydrochloride of tiie fonnula (I) is obtained by reacting 2,4 - dichlorophenj^l 5 - 
nietiiylisoxazole - 4 - carboxylate of tiie fonnula (II) witti 2 - ammo - 
benzimidazole of the formula (HI), , . ^ r 

N - (5 -"chloro - 2 - benzoxazolyl) 5 - metiiylisoxazole - 4 - carboxamide of 
the fonnula (I) is obtained by reacting benzyloxycarbonyl 5 - methylisoxazole - 4 - 
carboxylate of the fonnula fll) with 2 - amino - 5 - chlorobenzoxazolc of the 
formula (III), 



Melting point ®C 



-o 



BCl 250-252 (with dGCoitiposition) 



45 2 ~"^j,3C^ * 221-223 45 



HCl 210-215 (with decomposition) 



218^220 
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N - (5 - nitro - 2 - pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
formula (I) is obtained by reacting 2,4Klichlorophenyl 5 - methylisoxazole - 4 • 
carboxylaie of the formula (II) with 2 - amino - 5 - nitropyridine of the formula 

(HI), ^ 
5 N -(3,5 -dibromo -2 -pyridyl) 5 -methylisoxazole -4 - carboxamide of the ^ 

formula (I) is obtained by reacting benzyloxycarbonyl 5 - methylisoxazole - 4 - 
<^oxylate of the formula (II) with 2 - amino - 3,5 - dibromopyridine of the 
formula 0IIX 

N - (5 - chloro - 2 - pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
10 formula (I) is obtained by reacting 5 - methylisoxazole - 4 - carboxylic acid 1^ 
chloride of the formula (II) with 2 - amino - 5 - chloropyridine of the formula 

aii). 

N - (2 - chloro - 3 - pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
formula (I) is obtained by reacting 5 - methylisoxazole - 4 - carboxylic acid 
15 chloride of the formula (LI) with 3 - amino - 2 - chloropyridine of the formula 15 
(III). 

N - (4 - methyl - 3 - thienyl) 5 - methylisoxazole - 4 - carboxamide of the 
formula (I) is obtained by reacting 5 - methylisoxazole - 4 - carboxylic acid 
chloride of the formula (II) with 3 - amino - 4 - methyhhiophene of the formula 
20 (III), ^ 

N -(6 -methoxy -2 - benzothiazolyl) 5 - methylisoxazole -4 - carboxamide 
of the formula (I) is obtained by reacting 2,4-dichlorophenyl 5. - methylisoxazole - 
4 - carboxylate of the formula (II) with 2 - amino - 6 - methoxybenzothiazole of 
the formula (III), ^- 
25 N - (5 - chloro - 2 - thiazolyl) 5 - methylisoxazole - 4 - carboxamide of the 

formula (I) is obtained by reacting 2,4-dichlorophenyl 5 - methylisoxazole - 4 - 
carboxylate of the formula (II) with 2 - amino - 5 - chlorothiazole of the formula 
(III). 

N - (2 - methoxy - 5 - pyridyl) 5 - methylisoxazole - 4 - carboxamide of the 
30 formula (I) is obtained by reacting 5 - methylisoxazole - 4 - carboxylic acid 
chloride of the formula (II) with 5 - amino - 2* - methoxypyridine of the formula 
(III). 

N - (6 - ethoxy - 2 - benzothiazolyl) 5 - methylisoxazole - 4 - carboxamide 
of the formula (I) is obtained by reacting benzyloxycarbonyl 5 - methylisoxazole - 
35 4 - carboxylate of the formula (II) with 6 - ethoxy - 2 - aminobenzothiazole of the 35 
formula (III), 

N - (5 - bromo - 2 - thiazolyl) 5 - methylisoxazole - 4 - carboxamide of the 
formula (I) is obtained by reacting 5 - methylisoxazole - 4 - carboxylic acid 
chloride of the formula (II) with 2 - amino -5 -bromothiazoleofthe formula (III). 

40 TABLE 1: 

5-Methylisoxazole-4-carboxylic acid amides of the 
formula I 



40 



cl 



R 




239-242 



168-169 . 



192-194 



151^154 



260-265 (with decon^sition) 



234-237 (with deccHiiposition) 



230-235 (with decomposition) 



170-175 (with deconrposition) 



202-203 



165-167 



165-168 
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TABLE 1 continued 
Ba. R Melting point 

""^^ ^^2-1 14 (%#ith deconposition) 

CI 

17 113-115 




,0-CH3 

18 -/'^ ^ 215-219 (with deecnvositlon) 5 



^' \ \ 210-220 (with decoaposltion) 



-o- 



20 —f >^ O-CH3 154-^156 (with decoiuposition) 



2«5 

21 '^^^ ^ 216-221 (with decoinposition) 




22 ^ B 203-211 (%«ith decomposition) 



10 WHAT WE CLAIM IS:— 10 

1. A compound of the general formula 



r ^NH-R 



(I) 



in which R represents a mononuclear, binuclear or trinuclear, unsaturated 
heterocyclic radical having in the ring system 3 to 13 carbon atoms and one, two, 
15 three or four hetero atoms selected from oxygen, sulphur and nitrogen, one of 15 
which at most is other than nitrogen, which ring system is unsubstituted or 
substituted by one or more substituents selected from alkyl and alkoxy radicals 
each having one, two or three carbon atoms, halogen atoms, nitro, hydroxy and 
carboxy groups, unsubstituted and substituted carbamoyl radicals and oxo groups. 
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2. A compound as claimed in claim I. wherein the ring system is unsubslituted 
or contains up to 3 substituents. ... , 

3. A compound as claimed in claim 2, wherem R represents a pyndyl radical 
which is unsuWituted or substituted by I to 3 of the same or different halogen 
atoms; a pyrimidinyl radical which is unsubstituted or substituted by I to 3 of the 
same or different subsUtuents selected from (C,-^>alkyl radicals and oxo 
groups- or a thiazolyl radical which is unsubstituted or substituted by a nitro group. 

4 A salt of a compound as claimed in any one of claims I to 3. 

5. A physiological^ tolerable salt of a compound as claimed in any one ot 

clam^ ^^o^^p^^jj^ ^ claimed in claim I, which is listed in any of the Examples 

and p^^*J.^^^Qj. ^j,^ preparation of a compound as claimed in claim 1 or a salt 
thereof, which comprises reacting a compound of the general formula 



(II) 



in which X represents 

a) a halogen atom; 

b) a YO-group, in which Y represents ^ . ^ .k,»« 

(i) a ohenyl radical which is unsubsUtuted or subsUtuted by one, two or three 

of the same or different substituenU selected from nuonne, chlorine, 
bromine and iodine atoms, and methyl, ethyl, methoxy, ethoxy, 
trifluoromethyl, nitro and cyano groups, or 

(ii) the acyl radical corresponding to the formula II; or j- „i „ 
cVa ZO-CO-O-group ihwhich Z represents a (C,^>alkyl radical a 

benzyl radical or a phenyl radical; or another reactive functionsJdenvative of the 
cL^xiuc ^id co?resi^c.nding to the general formula II with an unsaturated 
heterocyclic amine of the general formula 

H,N-R (I") 

in which R has the meaning given in claim 1 or with a salt thereof, and. if desired, 
convertine a compound of the general formula I formed mto a salt. 

8 A process as clauned in claim 7. wherein the compound of the general 
formula II is the chloride and the reacUon is carried out in the presence of an acid- 

bmdmg^ent.^^ as claimed in claim 8. wherein the reaction is carried out at a 
temperature in the range of from 20 to ZO'C. j c .u. „.„.„i 

10 A process as claimed in claim 7. wherein the compound of the general 
formula II is the 2.4-dichlorophenyl ester, the 2.4^trichlorophenyl ^ oran 
Sdride in which X represents the methoxycarbonyloxy. cthoxycarbonyloxy. 
phenoxycari^ony^xy oj^^lox^^^^ as described in 

anv one of the Examples herein. , . _ 

12 A compound as claimed in claim I, whenever prepared by a process as 

claimed in any one of claims 7 to 11. . , , ^ u« 

13. A salt of a compound as claimed in claim 1, whenever prepared by a 

process as claimed in any one of claims 7 to 11. , • j •„ i 

14 A physiologically tolerable salt of a compound as claimed in claim i, 

whenever prepared by a process as claimed in any one of claims 7 to 1 1. 



9 
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15. A phartnaceutical preparation which comprises a compound as claimed in 
any one ot claims 1 to 3, 5, 6, 12 and 14, in admixture or conjunction with a 
pharmaceutically suitable carrier. 

16. A pharmaceutical preparation as claimed in claim 15, which is in dosage 
5 unit form. 

ABEL & TMRAY. 
Chartered Patent Agents, 
Northumberland House, 
303—306 High Holbom. 
London, WCIV 7LH. 
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